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Realization of a High Precision Inspection System
for the SOP Types of ICs
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Abstract

Owing to small sizes and high density to the semiconductor IC, it is difficult to discriminate the defects of ICs
by human eyes. High precision inspection system with computer vision is essentially established for the
manufacturing process due to the variety of defective parts. Especially it is difficult to implement the algorithm
for the coplanarity of IC leads. Therefore in this paper, the inspection system which can detect the defects of the
SOP types of ICs having lcmx0.5cm of the chip size is implemented and evaluated it’s performance. In order to
optimally detect various items, some principles of geometry are theoretically presented ; length measurement,
pitch measurement, angle measurement, brightness of image and correcton of position. The interface circuit is
designed for implementation of inspection system and connected the HANDLER. In the result, the system could
detect two ICs’ defects per second and confirmed the resolution of 20um per pixel

Key words : inspection, lead measurement, pitch measurement, angle measurement, inspection of character,
inspection of molding part, detection of defects
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Fig. 8. Interface architecture.
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Table 1. Inspection items and their functions.
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a9 10, g-=9 72 AAL
Fig. 10. Inspection of lead pitch.

34 wl-7% 24

-z REE 9
o mdz 5
A dEsgE A
°

w3ste 2 4 =g #ZE38
I YEEE e 5T 9=
3t 71&E olste] JUEE JHAE
o oz wAsHA v 28 118 #x%Y F
2da ICY Beon, ZHAZELS

marking, wrong characters, scrached marking, broken
marking, double
orientation of marking % °}T}.

o ogd
= i}

| =g
g3 F

o2 ol
oo 2 o

i

oo

-RRRg no

marking, %

marking, partial

ICo B9uE FelA w-ZRee A v 9
9e =Y yroz I 5™ 2y duHe
sde) 2YRE e 4w 4 Adstel ool
&Aool He Agol Bgoz Atk 1Y 12
= EqRRd 58 2ug vt

%8B0 W wesnd

a9 11 w-F 53 HAL

Fig. 11. Inspection regions of marking parts.



170 / SOPE 1C9 3 AW A AHA A2d 73

a% 12, B9 AAE Y.

Fig. 12. Inspection regions of molding parts.

36 248 2%

3 #APez SOPY ICE AAEAY. #-=9 3L
L AE 0.lmmE HAAFIL, -2 Zoj% 0.1lmm
9 LT Ao, vl-ZAE 2L EJR @
e 10 HE FS g4 dAHl R, 0.7914Y A+
gz #ASAG. ol 29 13, 219 14 € 129 15
= 4z g-=29 743, do] ¥ - R} BEFoz #A
g dE B Aot}

B oAadge AA AUxE A=9 sidte] gl
g8 849 277 0.02mm= I8 o) A 3 %
g False 005mm7tA Gz, APolA ICE 1A HA
£ gsded 29 AR 052 AEEAM AZFF 7200
A9 ICE AAZ 4 e A2de Hee YeHE +
gtk B3 B =FoME IC =9 T AeHE A
7l ojg e FZozA sy Wy HAE nsd
geo Z4x |y ma Zo| W3le g FAESE o)
st BRAE FHEstac

I 13 #-= 13 =F 9.
Fig. 13. Example of defect for lead pitch.

I8 14, g-= Aol B 4.
Fig. 14. Example of defect for lead length.

a8 15 #-= o] 3 vh-7 ¥ o

Fig. 15. Example of defects for lead length and

marking.

AT E AAsle du8FS AGH41, sub-pixel
He g ol43y AF FAYEE 10ume &5 S A&
Alzd-g FHFAY A5AIFdA SOPE ICE tide
2 3o ArAA BEad A Aee A2 IC #
M 053 ol8t2 249 4 AUTH ICY H A o] 1mm
oz, A A BHL 0.lmmE FAHSL ©] HYE ¥
olve Agd BZer AP ddHt. B Axdde=
SOPY ICE N2 72008 HAE 5= & 458 B
A

il
re!

ko

(11 XK Xf, “BRBEOBEML Bl 77/ 2T 4,
pp. 5-111, 1995.
{2] Adelson E. H. and Movshon J. A., "the perception



{5 SR AN -

Al 26 Bhdr EREk 15 4% 2 BE 2004, 4 /171

of coherent motion in twp dimensional patterns”,
ACM Workshop on Motion,- Toronto, Canada, pp.
11-16, 1983.
[31 Bamard S. T. and Thompson W. B. "Disparity
Analysis of Images”, IEEE Trans. on PAMI, Vol
PAMI-2, No.d, July pp. 333-340, 1980
[4] Eklundh J. D., Yamamoto H. and Rosenfeld A., "A
Relaxation method for Multispectral Pixel Classific-
ation”, [EEE Trans. on PAMI, Vol. 2, No. 1 Jan,
pp.72-75, 1980
[5] Ferdinand van der Heijen, "Image Based Measure-
ment Systems”, Jhon Wiely & Sons, pp. 69-128,
1994
[6] Jorge L. C., Sanz, "Image Technology”, Springer-
Verlag, pp. 386-404, 1994
[7] Haddon, J. and Forsyth, D. "Shape Representations
from Shading Primitives”, European Conf. on Comp-
uter Vision, pp. 415-431, 1998
[8] Haralick, R. and Shapiro, L. "Image Segmentation
Techniques”, CVGIP: Image Understanding Vol, 29,
No. 1 pp.100-132, 1985
[9] Jacobs, D., Belhumeur, P. and Basri, R., “Comparing
Images under Variable Illumination”, IEEE Conf. on
Computer Vision and Pattern Recog., pp. 610-617,
1998
{10] Jain, A. and Vailaya, A., "Shape Based Retrieval:
A Case Study with Trademark Image Databases”,
Pattern Recog., Vol.32, No.9, pp. 1369-1390, 1998

{11] Pae, S. and Ponce, ]., "On Computing Structral
Changes in Evolving Surfaces and Their ppeara-
nce”, Int. Journal of Comp. Vision Vol.43, No.2,
pp.113-131, 2001

[12] Perona, P. and Malik, J., "Scale-space and Edge

Detection Using Anisotropic Diffusion”, IEEE

Trans., Patt. Analysis Vol.12, No.7, pp.629-639,

1990
Shin, M., Goldgof, D. and Bowyer, K,

"Comparision of Edge Detectors Using an Object

Recognition Task”, IEEE Conf. on Computer Vis-

ion and Pattern Recog., pp. 1:360-365. 1999

{14] Papageorgion, C. and Poggio, T., "A

Classification Approache

(131

Pattern
to Dynamical Object
Detection”, Proceedins, 7th Int. Conf. on Compter
Vision, pp. 1223-1228, 1999.

A B &(Tae-Hyo, Kim)
197749 Qddistue HAxFeat (3
1980 Fedighn gy FAE e
(384 Ah)

198813 Fdistm gsty AxpFeta
F8tHkAL)

1990d 124
1983. 3 - @A Fdiista JREATER ug

-1991d 1¥€ v]Fuldulyol st Post Doc

FEA Fob: AR, 94

A%, &A=




